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INVENTOR - INFORMATION : 
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PROBLEM TO BE SOLVED: To obtain a catalyst with an excellent olefin polymn. activity 
by combining a transition metal compd. with at least one compd. selected from among 
organometallic compds . , organoaluminumoxy compds. and compds . which react with the 
transition metal compd. to form ion pairs. 

SOLUTION: This catalyst comprises a transition metal compd. (A) represented by the 
formula and at least one compd. (B) selected from among organometallic compds., 
organoaluminumoxy compds. and compds. which react with compd. A to form ion pairs. 
In the formula, M is a transition metal selected from among metals of the groups 
3-11 of the periodic table; m is 1-3; Rl to R5 are each H, halogen, a hydrocarbon 
group, a hydrocarbon- subs td. silyl group, alkoxy, aryloxy, an ester group, amido, 
imido, amino, imino, sulfonamido, nitrile or nitro; n is a number satisfying the 
valency of M; and X is H, halogen, a 1-20C hydrocarbon group, a 1-20C halogenated 
hydrocarbon group, an oxygen-contg. group, a sulfur-contg . group or a silicon-contg . 
group . 
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transition metal compound, organic aluminium oxy compound and a compound which 
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JP 11080228A September 4, 1997 1997JP-0239631 

INT-CL (IPC) : C08 F 4/64; COS F 10/00 

ABSTRACTED- PUB-NO: JP 11080228A 
BASIC -ABSTRACT: 

Catalyst for polymerising olefin comprises (A) a transition metal compound of 
formula (1) and (B) organic metal compound, (C) organic aluminium oxy compound and / 
or (D) a compound which reacts with (A) to form an ion pair. 

M = transition metal atom belonging to group 3-11 in the periodic table; m = 1-3; 
R1-R5 := H, halogen, hydrocarbon, hydrocarbon- substituted silyl, alkoxy, aryloxy, 
ester, amide, imide, amino, imino, sulphonamide , nitrile or nitro and two of R1-R5 
may combine to form a ring; X = H, halogen, 1-20C hydrocarbon, 1-20C halogenated 
hydrocarbon or 0-, S- or Si-containing group; when n is 2 or more, X's may combine 
each other to form a ring. 

USE - The catalyst is useful for polymerising olefins. 
ADVANTAGE - The catalyst has good polymerisation activity.. 
CHOSEN- DRAWING: Dwg.O/O 
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Chemical Indexing M3 *01* 
Fragmentation Code 

A313 A923 A940 C108 C550 C720 C801 C802 C803 C804 
C805 C807 M210 M211 M212 M213 M214 M215 M216 M220 
M221 M222 M223 M224 M225 M226 M231 M232 M233 M250 
M282 M320 M411 M510 M520 M530 M540 M620 M640 M782 
M903 M904 Q121 R022 
Markush Compounds 
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wj-effl(,^£,^is(B-i) ^m&mit-^mttx. m 
mziiTUcox 0 ^£wm.f^ 1 , imiix/^ 12,1 

coo 52] 

(B-la) — ^ R«fl Al (OR'')n Hp X, 

Ti.J:<. ^S^=f!:*5l~l 5, #i;L<{Jl~4c7) 
Mbl<**5r^^L, X{±>'^^yyJg^2r^L. m(iO< 10 
mg3. n{±0Sn<3. p{±0^p<3. qfiO^q 
<3<7)mX'$)'0 . A»-Om+n + p + q = 3T&l.. ) T- 

[00 5 3] (B-lb) HESC M2A1R»4 

^mt^ 1 ~ 1 5 , 01; L < «± 1 -4 (7)^-fbKlg« ^ 

) T'^Sixi.ifii^Jitr/i/S-'^Atoigr/U'Sf 

[0 0 54] (B-lc) -Wt^ RaR" M3 

[00 55] B!rfe(B-la){CStl.*ffil7;l/S->>Afl:^ 
R«« A 1 (OR") 3-. 

(S* , R" tj.ttJfR'' m^\zm--x\,W£'>x\-^ 

Ti>J:<. ^JS^*>'1~1 5. fftL<{il~4<7) 
»lcS«Sr^L. m«±ff^L<{±l . 5gmS3£0Sc 30 

— ^ R'a A 1 X3-1. 

(jC*, RoJi^d^Sc**!-! 5, »liL<«il~ 
4<Oi)J-fbKSI«Sr5^L, XJiAnyyS^SrS^L, m{4 
ifllt<{iO<m<3T$)l., ) T'^§ill.*t87;P5 

— ^ R% A 1 H3-. 

(ie*, R«{i^m^St*n~l 5. ff^L<{il~ 

) •c«$ai.^rtlir;us-'!7A'fb^ft. 40 

— fcS: R«. A 1 (OR'')nX, 

•CtJ:<, ^il^f!t*n~i 5, »i;L<{ii-4co 
^^bkSSSrS^L.. XJiyNoyyS^Sr^L, m{iO< 
mg3. nfi0^n<3. ql±0 g q< 3«0jR-CJ> 0 s 
*>Om + n + q = 3 T'*)S , ) T'S^itS^r/U S - 

[0056] (B-la)tafl.^r^r;l/S-7A£-^!B!Jt 



)V\~^K^ M»sec-/^;l/r;l'S-'^A, tert- 

A, MJ4-^f-;i^:^f-;i^T;i'S-'>A, M)2-p<f-;i/ 
v/PT/l- S -"^ A . Ml 3-;>< f-;U^^ i^/l-T;!^ S - 
"^A. M;2-x^;l/A,dfi^;l,7';l'S-'!7A^i:'<OMI^ 
HSMT-'U^/l'TyPS-'^A ; y'^ily9u^^~y)\'r)V^ 
-"^A, M;i/^'D:t^-?-;UT;l/S-'>A^t'<7)M»i^ 

^'Dr;i^^;PT;i'5-'>A; ^U7x-;^7;^5-•> 
A . h U h 'J ;i.r;i' S A!5r t'c?) h u 7 'J -;P7;l' 5 
^in^A ; yyf-;l^7;WS-'>A>'W H5>f h\ 'JA 
V7'f-;P7;US-'>AA-^ h''5ri:'<0>''7;P'^r/P7 
;l^$-'>AyW H7-f K ; (i-C4H9)i Aly (CsH 
io)i (^^J. X, xMSpmXh^. zS2xt:' 
ifeS. ) 5ri:'T'«$tll.hU-^y7'W-;P7;l'5-'>A 
^fc'cOM;7yP^r-;P7;P$ ; yyf-;P7;l'5 

h\ ^ y7"^;v-7;i^S-'>A-f vruin^i^ ^^5:^07 

;l'dE.;i,7/ps-i>A7;l'3^i^H ; f-yl/7;l' 5 
A^bdfi/h\ >''x^;l/7;l'S-'>AXhdf>'H. v-V 
^;l/7;U S-^AT'h^rxH^r b'<^'J7)l^)l'T)l' 5 - 
•>A7;U3^i^H : Xf-/k7;US-'>A-fe>C4fXhdfv' 
h\ yf-;l/7;P5-'>A-feXdrybdfi^h-^i;«07;l^=5f 
;l^7/1^5:::'^A-bX^7/l^a^>'F ; R=2.5 A 1 (O 

R")o.5 ^j:}iX'mtih^i^mLittmmi>z7 

;i^a^Hb$^i3t7;P^;i/7;uS-'>A : =Jx.^)UTjI 
5->>A7i/dfi^h\ xX-f;W7;WS-'^A (2,6-x 
-t-7'f-;t~4-;<^;U7x/^£^H) , x^;i/7;PS-'> 
At'X (2.6->?-t-7"f-;t-4-^^;U7iy^i^H) . ^ 
^ y7'f-;U7;W5::^'>A (2,6-x-t-yf-;i/-4-^f-;P7 
xy^j^H) , vy^;^7;^S-•>Ah';?. (2.6->''-t 
-y^;l--4-;><^;U7x y^i^ h' ) ^t'<7)i^7tl'^)l-TJl' 
S-'^/Ar'J-odfi^H : i^'^^/W7;l'S-'>A^'ny 
h\ >''x^;P7;U$-'^A^'oU j^'y^;P7;t/5- 
•^A^'nUH. i^'x^;U7;PS-';7ArnS h\ =JA V 
yf-;l^7;l^5 -'^ A:J' Q 'J K^i:'<:0>''7;l^^;1^7;US - 
^AJ^yA H ; x^;P7;PS-»>A-tX^^'ny h\ f 
^;l/7;l'5-'>A-feXdf^a'J H, x-?-;P7;1^5-'>A 

>f F ; x-?-;W7;US-'>Av'^'n'J H, rnt;l'7;l^5 
-^M^'Ji/a^J H. yf-;t'7;l/5-n'AvVn5 H^k' 
«07/P^;l'7;I'$-'>Ai^>'N7-f H^i:'<oa5tJ)-Wt>Nn 
y>'-ft$ii/>:7;l'^;P7;U$-n?A : >''xf-;U7;US- 
•>Ah H'J h\ i^'yf-;P7;l^S-'>Ab KU 
7;U^;P7;l'S:^'>At Hi; K ; Xf-;l/7;l/5-'^Aj^' 
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[0057] S;;^(B-ia){cSfK-ri,'fi:^?S5t<^ffl-r^^ 
i:**-r'#. ^i:xJf^^Ki^S::fi-fC2tLhiOr;PS- 

{C2 H5)2 A1N(C2H6)A1 (Cz H5)2 

[0058] mi(^-lb)i,zmi-t^t-^k LTJi, L i 

A 1 (C2 H5)4 

LiAl (C7 Hi5)4 ^xb'imiflZb*<X'^l. 

[0059] tfc-^cr)mzii. (B-i> ^mmit-^mb 

b\ ;^f-;l'V^^:t->i/'!^Ai?nU h\ x^;p-7/;t-.i^'>A 
ya* h\ xf-;l'-7^^:t.i^'>A^'nD b\ robr;l/-7:J^ 

[0060] ^^«^^i^-C'±iB*<sr;i'5-'>A-ft^ 
[0061] (B-1) ^m±m^b^<r)^j:*^X'ii. *«r 

±ie<OJ: ^^(B-1) 

^mt^ii. immiiTttz\i2mMM^'^h^x 

[00 6 2] (B-2) ^Tii^^-^At^i^^t-^ 

^^HB-Cfflv-i^ix 1,(8-2) 5«T;i-S-'!7A^^fMI:^ 
l^m^ 2-7868 7#^$8(:«?!K^SilTV^I. J: o ^r'^ 

[00 63] mk^^coTfiiy^^yii. fzburf 
m(^xd^umi>zX':>xmk'ttzb*^T^. as. m 
itmmmmmb Lxmti?>. 



4 2 



(2) '^y-tf:/. Wl/xy. xf-;wx—fyl'. rh^b 

( 3 ) '<.y-fe'y. h;i^xy;5rt'«ji«jtt»-C'h 'J 
[0064] ^*3iE7;WS y^^?-yti. it-icDW^^Ji 

-Pirn's ixm^Ltz^. mmi.zmmtfii±rfui 

y^-fycr)mmzmm^-txi:>x\.\ 

[0 06 5] 7/\^iy^'>)-ymmtimzm\^(>ti^ 

miTlVS.-^Mt-^mblXS:mUi. BinE(B-la) 

izmth^mT/vi-^Mt^b Lxfmu^hcob 

20 [0066] Ztl^CDoly. VVT/\^^/ir)VS.~^ 
A, hyi^:J'nr7l'4f;l'T;l'S-'>A*iif* t<. h'J 

;<^;^r;^5:^'^A*^#^^#^ t\\ iffioi a i^rffi 
^xm^^i^tit. 

[0067] 7)vs. /^•>ry<r)mmi>zm^^ktimm 

iXii. ^yHfy, h;i/xy. ^i^i^y, ^'^y. i^yi 

y, :t^':5'y, T;<ry, b'T^^y, ^^■<^T;^y. jf:? 
^■r^y^Srt'tfOBIffirlS^'ft*^. i^^'o'^^y^'y. 
30 D'sdrify, >'^'a5j-^:?y. p<^;l^>'^a'<y:J'y^ 

m^t>iim(7)^^vyymb*)m. mm. nmit 
m b'(r>^^\^mmmmifi^tLh , $ ^,{cx^;i,x- 

btx'^i. zixti,<Dmm<r>oibmz^^m\:>iimt 

[0068] * Jt*i%BBt'fflv^^>iti,'<.yHf y^jitto 

:t«7;PS-'^A7j-ifWl:-^«i:, 6 O'CO'^y-lf yt 
40 ?§{S-f S A 1 ^M<A 1 Ki^m^t'jia 1 0 %iyT. » 
iL«i5%JaT. mzntL<li2%mTTh'0 . < 
y-b'y LT^^tt ^ fzHm^^X'h t . 
[ 0 0 6 9 ] *|&BH-cfflV^^>ixl,fl^T;PS:i';7A:tdf 
HL-^ftfc LTJi, Tie-M^ (IV) fa^fLi-^ay 

S:-ir^/>^w«r;^5-'>A;^-=^^^'(b^^ws^tt 

[0070] 
[^k3 5] 
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I / 
•O— B— O— Al^ 



»18 



»18 



av) 



[ 0 0 7 1 ] R^nmmm^i^ i ~ i o^o^-fi: 

[ 0 0 7 2 ] |fnB-«^ (IV) 
fcmiT/Ui-'^Ayf^i^it^ii. TIBHR^ ( V) 

Ri7-B-(OH)2 - (V) 

- 8 0 •C-SiScOiaSr 1 2 4 ^SRJSS-yrS Cl t 

[0073] ifria-jKjs: ( v ) x-mttihr/i^ii^if^u 

^vym. 3,5-t';^ ( MJ7;P;to^f-;i^) 7x-;P.-K 
n-y^;l^;}<nyK, yy^;P;KnyK. 3.5-x 

^T)i'i=.'yj^it-^mbixS:mii,zii. Me(B-ia) 

10 07 5] Ztl(3<^dib. V'JT/i^^)\^7)Ui-^ 
[0076] ±ie<Oj; 3^ (B-2)*«8r;W5-'>i.3f^ 

Mb-^iKnti. immAX'ttzii2mxtm^'^xm\'^ 

(B-3) ^^m-ft-^tSJELT^^y^^m-ri.'fl: 

^m-tl.{b^!H!l(B-3) (OTs r^^Wb'f^^^tt^b 
^ftj tv^a. ) TiulBS^S-fli^iBJ (A) tKiE 



* - 5 0 2 0 3 6#4Sfi}. i^fflT3 - 1 7 9 0 0 5^{ik 

mm-3-n9oo6^<km. !»m^3-207 

10 703^^f«. !Nfm^3-2 07 7 04^^l8. USP 
- 5 3 2 1 1 0 6-^5: t'tiE«$nfc/l/^xi!, 

[0077] /l-'f xmt LX\i. B R 

7;l^^p;}fn>'. V^)y:iL—)Vif^uy^ m;x (4-7;P 
jj-n7x-;U) rf^o>. (3,5-S/7;Ujj-o7x- 
20 /l^) ^n>. b'J;^ (4-7;i/:to^^;i/7x-;l^) !i<n 
V^)x (^y'^y)ViC'073.-)V) if^uy^ hUx 
(p-h'J;l') ;Koy. hU;^ (o-h'J;U) ;ifny, h'j 

X (3.5-y^^;l.7x-;P) ;nD>-^i;'*i#(f (l,fl|>. 
[0078] ^^y^t^t LXii. fzt xJfFIE- 

(VI) x'm^ti?>it^i)mf(^tit. 

[0079] 
[<t3 6] 

10® ^ 'O 



R23 



[0 0 80] ^(f, Risfc LTIi. H+ . 

^i-ii^y. *^y-'>A;<r^5fy, ry^-^j^^^^ 

^^JSSr*-ri.7xO-l:-'^7A;5?f-:ty^: 
[0081] R2o->-R23{i^ SVHCH— C'tM:5:-5TV^ 

WWi. ^'J7x-;^;>&;^;J^~'>-is;J&■?■3^■>-. hi) (^ 

^;P7x-;l^) ;<f;l/--K->>A;&^3j-y. MJ (i^'^^/l/ 
7x-;U) ;!>;P;K-'?JU;<ff-:ty:5:t'«Haji;{^;l/;lfri 

[0082] mi7y^-^j^iji-:^yt Lxmm\z 

^-■^J^:^^ity^ V^jru'^jVTy'^-'^J^iJ^ir 

y. M;7'^/pry^-'>A;!&^7j-y. hu (n-yf- 

50 '>i>.;*f-:ty ;N.N-i;^f-;Ur-'J:i'>-t.J&^J!-y, N, 
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[0083] friE*X*:z'>A;<ff-j}-y i: LTM*Wt 
73.~)V)it^Xit^--^J^ij'^i!y. h'J (i^';<f-;W7i 

-^Kf}^isyi-j:}iis^mihi\.h. 

[0084] Ri9tUT{i, i])Vif-.-^Kti^:^y^ T 

y^-^M.i)^i:y^j:)itmtL<. #th'J7x-;i. 

:t>'. N,N-v'X^;l/r-'J-'>A;^f-:t>'A^if*L.V\ 
[0085] Ity-C'f Tfyli-fb^iBji: LT , h U T/W^r/U 

-t^S^rt'^ ^ J: t t'Si I. « 
[0086] h y T/U^^L-amry^r-'^AJSi: UTft 

x-;l-) h'j7*OhVPryt-'>vi.fh7 (7 

(p-hU7i') hy^f-;i'r>^-'^ATh7 
(o-hu/p) *>>^, (n-yf-zi') ry^-'^j^T- 
Vy {'^y-^y)Vii:x3y:L-)V) hlirnt;P 
Ty^:->>i.rh7 (o.p->'';<f-;P7x-;l^) ^-^^^ 



e 

H (OEt2)2 



46 



* M; (n-7"^;l/) ryt:::.'>i..Th5 (Bi.ni->''^^-'l/7 
X-/P) hy (n-7'f-;l') ry^-'>ATh7 

(p-hy7;U:tn^^;P7x-;l') by (n-T- 

ryt-'>ATb7 (3,5-i^'hy7;l'3i-a^f-;l- 
7X-/P) ^-^S. hy (n-7'^;U) ry^r-'^A-fh 
7 (o-hy;i.) ^'^S'Srt'i^W^ixS. 

[0087] N,N-y=T;pdf;wr-y-'>Aiei: Lrftfii! 

xx;l/) N.N-i^'xf-yl/T-y-n^Arh? (7 

10 x-;l^) T^-^Sg. N,N-2,4,6-^y:J';<f-;UT-y-'>A 
(7x-;P) ^'^S^rfc'AW^tiS. 

[0088] =JT)v^)vry^-'^j>.ub Lxmm^z 

('<y^7;i'*o7x-;P) ^j^n^^, >''>'^'o'sdf.c^/^ 
Tyt-'>ixrh7 (7x-;p) t^^mtpmmftiti 
I.. 

[0089] §^fc-^:tytt^t-^fti:U-C, hy7xr. 

;KU— N,N-v^^;l/r-y-'?i^xh9^X ('O- 
20 :J'7;l';tn7xx;i^) y x-U-ki-^AThy 

{^y^y)Vitx3yx-)V) -if^v-v. h^jyi.-ii'ii 

;\,K=.^AKy^y X -)Wy^ U^y^ v'x^i^Hgf*:, 
N, N-i^'x-fyur-y 7 x-;l.i^^n^y 

i;xx/i^f*t, Tie^ (VII) s«± (VIII) t'^§a 

[0090] 



(VII) 




CF3 / 4 



[0091] 




CF3 



(VIII) 



(st^J. Et(±xf-;t^Sr^-t, ) 
[0092] 

[0093] if-yy\^^t hxm-mz\i. titm 

fiJ^^yy (14) ; fx C b y (n-7'f-;U) T^^- 
'^i.D /-t^W-h, fx Cby (n-7'-?-;U) T^tx 
•^^AD t;!;?^^-^. fx Cby (n-7'f-;l^) T^^x 
-^^AD '>yT;<?^U— fx Chy (n-7'^;l/) ry 

] HT;!f ^l^- h , f X C h y ( n-r^;P ) T* 50 



^y^rXT^ju] r;<r^aDTXf;ni'-h. fx Chy (n- 

aayr-i^yn^; hy (n-y^;i^) ry^:x>^Afx 

(III), fx Chy (n-T'f-;!^) ry^XT^i^D fx 
( Yr^JsA h'7-f H HT;{?4^^-h< ) 
( IIl)^rfc'<^^S^5 yrxjf ycr):g5rk>W^it 



(25) 
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[0094] )!jfi'7)(^yit-^mt ixM:mnm. tit 

Hi4-/i)UJ-<yi-ji(yy ( l 4) , 
7^(13). 6.9-'JAJW<T:^:i(yy (14). Ft 
h'-l-7x-;l~1.3->'';<?;l^AV-f;K7y, 

Hx;<fA'f K7-f h'-l-p<^;^-l.3-i^'x?;^>'V-^;^^5 
y. ^yT:^j\^ F-l.3-i'';<f-;i^l,3-i'';<?;i'>'^ 
y-t'-K7>', 7.8->'';^r;l/>'N'>?>TX^!K5>' ( 1 3) . 2, 
l-Vij)V)^^y'fi]if^'yy (13). ^yrfi^^^ Yv 

F U {n-'f^)V) ry^-'^M-il)Vf^T^if'.V- 
M; (n-:r^;U) Ty=^~'^M-il)Vf<^'^y'f:^rf. 
V-h. (n-y^/1^) Tyt:i'>i>.l-;<?/l/>'<FT* 
;KW-h, hU (n-7"^;l/) ry^-'^-i.l-h 'J;<^;1' 
v''J;W-l-7!?;UA'T;<?;lfl^-h, FU {n-r^)V) Ty 
^-^J^:jru^-\-:^iVJ<^Yrijili^V-V. MJ (n-T' 
Ty'^-'^MriiJV^<>Tii^^V- F (1 4 ) , F 
y (n-rf-;l/) ryt-'>-t,6-;>5f;l/A'TP!?^L'-F (1 
2) . hU (n-y^;l') ry^=~^Kl-ij)V)'^^yfiJ 
if-V-Y ( 1 3) . FU (n-T'f-;!/) r>*-'>-iK7.8- 
>-';<f;l'A*>>y7^;5;K^-l> (12). F U (n-^f-;!^) 

ry^~^Ki.'^i/i]iV)<>^y=fi]if^v-v ( 1 2 ) . 

FU (n-T"^;!^) ry^:-'>AHTJ^?>'^^ H-8- 
^^;W7,9-i^';!!f;PvN''>>'T;<f;K^-F. hU (n-7"-?- 

iv) ry'^-'fyj^^y'ffi>^'\ YvA F-8-xf-;i/-7,9- 

ilM.'^yTi]'^^ Yy^ Y-&-yi-)\r-7,9-'Jilj)W^^y 
T;<7*:W'-h. M) (n-7"f-;W) ry^-'^A'^yT;!^ 
\iy^ Y-&-7V)l'-7.9-=J/j)W<^yT:^ji(l^- 
FU (n-:/f-;P) Ty=f:-^M.^yTA^\^ Yy^ 
Y-9- YVj( f-fVi^ 0 /l-7,8-i^:^)W<:^ yfil if-V- 
F. h'J (n-:/^;P) Tyt-'>i»'»'T;5fA^ K^'f 
F-4,6-v7"0^:-7-;i&;k>'N''? yT;»5:Kb— F^rt'fOT- 
^ycoS; hU (n-rf-;P) Ty^:->>Ah*X (y^t^ 
^ Yy^ Y-\,^-\/i])V)<^J^if.V-Y) 3A';l.F^ 
(III), m; {u-~f^}V)7y'^=y7J^\ix{-^y^f] 
}\^ YyA Y-l,l-yf})V)<^^yiri]if^\y~Y) 
(III). FU (n-y^/t-) Tyt:::'>ish'X ("^yT^if 
A^ F^'f Y-l,%-yi]lV)<^^y=Tijif-V-Y ) 3A';U 
FKiS (III), FU (n-y^;l/) Ty*-'>ixt';^ O 
>'T;i?A-f F5-^ F-7.8->-';>5?;PA''>yT;<?Jl<^-F) 
--y^r;H!tS (III). FU (n-yf-;P) T>t-'>Ah' 
X (^yf^^\-i Yy^ Y-7,8-J:^/W'\^yT/i7i(l^ 

-F) a?!® (III). Fu (n-y^ju) ry^-^Ah' 

X {'^y^i])\A YyA Y-l,%--Ji]l\^)<.^yirijif'.V 
-F) ^B?S (III). FU (n-rf-;l-) T^^-'^At' 
X (ytA^ F^-^ Y-l,%-V^^)Wl,^Vij)V)<>^y 

r-hif-v-Y) (III). F'J (n-y^/i-) ry^ 

-^Jxt'X (y-^A^ F5-f F-7,8-i^';<f-;P-7,8-x:;& 
)l-J<^yT:^^^U-Y) ^'DAKig (III). F'J (n-y 
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^;P) ry^-n^Ah'X ( FU7'n^:t^':J'A.^' F7>f 

F-7,8-v;{^;^A'r>y7^;^;}f^_J.) a/^jUYtm (II 
I). FUX CFU (n--/f-;P) ry^-'^^A) t'X (»> 
y^:^f\^ Yy^ Y-l-i3)W^'^y'f^if.V-Y) 
AKiS (III). t'X C FU (n-yf-zl-) ry^-'^A] 
h'x ('>yT;*A>f F7-f F-7-;>!?;PA''>yr;e?;ifu- 
F ) -^ytfyWM, (IV) . fx c F 'J (n-y^;i/) ry 
^:i';7A] h'x ('^yft)\^ F9^ F-7-;!&;l/A''>y 
T;<f;KP-F) 3A;l/FeJi (III). h'XCFD (n-/ 
10 ^/l^) ry^r-'^AD h'x (-^yr^A^f F7-f F-7- 

;<?;I^A''>y7';«f,ifP-F) --/^r;!^ (IV) :5rfc'<0^ 
[0095] ±ie<0 J: 3 1£ (B-3) McyJfL^ ^y&^C^ 

(A) . (B-l) Wta^S-ft^tl. (B-2) 

^rtar/i^s-'^Ajj-dfi^^-^. fej:t/f(B-3) -^^j-y^i: 
^^ytt^b^*-^>S{fiii.iJ'-=Sr< 1 1 mm.^ 
( B ) 1 1 1 tc. it^gtiB trt^^i. J: a -^jmrn-^ 

20 fflf* (C) SrfflV^SifciT'^l.. 
[0096] (C)«m^«ffl«s 
*l6BST'ie?SfcJiBtTfflV^/i>ix|, (C) 
{i. 4Slg|t/d±^<r)^k-^f$)oT. 0-3 
00//m. Iff^ t<{i:2 0~2 0 0;um«Sm«^rV^L 

\.x\t^'m.miifn-t l< . ft^wwis i oa. 

AI2O3 . MgO. ZrO. Ti02. B2O3. Ca 
0. ZnO. BaO. ThOa^rt'. ttiMZ.ixt:,-kis 
tfS-^. Ttt^tfS i02-MgO. Si02-Al 
30 2O3. Si02-Ti02 . Si02-V2 05 , S i O2- 
Cr203. S i O2-T i 02-Mg0^ri;&fi?!|^-f 
i?X%h, C:il^>c7)4Jt:'S i O2 fe<kUfAl 2 03*>^ 

[ 0 0 9 7 ] ^fc. l.^Wm\\M,Z\t'}f%.(r>\\ 32 c 

03 . K2CO3. CaC03. MgCOs. Na2 SO 

4 . A l2(S04)3. BaS04. KNO3. Mg (N 
03)2. Al (N03)3 . Na20. K2O. Li20^i: 

40 t>IILo*>;i^V\ 

[0098] ^0<t 0 ( C ) f«ei^^^ffl#:{ia«l3 J: 

V%^.tlSa<!|s{±. Jt^ffla*55 0~l OOOmVg. 
SftL<{ilOO~7 00mVg«OlifflfcibO, ffl?L 
^*^0. 3-2. 5cm3/gcoliHtJ,|,C:t3!p-a 

t. tv^, 'i^stciiGtt: 1 0 0-1 0 0 o-c. 

L<a 1 5 0-7 0 0*CT'^«LTffll.^«c.ni.. 
[0099] *|&Bj{clv^|,C:i:<Ot-#l,{iSS 
^«*a«c ( C ) LTJi. 0-3 0 0A(m<0«f 

50 atS, S^«ML^c7)Kg[:K^:v ^ UmWI-^m:^ 



(26) 
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[0100] *l6Bjt^§^V7 ^ ya-^fflJWi:, ± 
IBcoJ:d=5rig^«'(l:^ (A) (B-l) liia^jS^L 
(B-2) *«8T;PSr:'^A^dfMI:^fe<kl^(B- 
3) ^ Jf y-fb^ yttYk-^*-A>S{mSiJ'-5r < i, 1 

acTXb^ ( B ) t . ^^^st^Bl:T^afei^«effl* ( c ) 
[0101] m^mai. m-!^comm. mnm 

(1) (A) (B-l) ^imm^-^m. (B-2) ^rta 
r;>s-^A:t^Hb^t3j:wf(B-3) ■iity\t^:^y 

^^■^m^t,m!,mi>'}^^£< b i> i ( b ) ( 
T*tc rgij-ij. (B) J tv^a. ) b^m.mm-cm^ 

(2) fig^ (A) tfig^ (B) Sr^J6Sa5!l!§-t^7tli!l!ii^fi 20 

(3) IS^ (A) fcfS^ (B) S:^i6«jK!$-a:3tftl!j«fi!t 
S^. ;c^J©-^jS^(B) ti. R--etM^:-^-CV^Tt, 

(4) (A) 5rStS^^«Jfl«s (C) {caJtL^clSJKJiK 
fcilXjS^ (B) S-ttSWWWfT-lt^Stmilll-fS 

(5) {P.) bmt (B) b ^wm-mm ( c ) 
fi»L/ctt^&s-^(im!ra-r-i.:frs. 30 

(6) m (A) fcfiic^ (B) i:$-aS«ti^*^ffl«5 (C) t 
fii#L^cMi«fig^, (B) 
•^^(c^irtS:fr}£, :L(r)^^m ( b ) l^-T't 

(7) JS^ ( B ) SrmS^«ffli^s ( C ) {.zW^Ltzmm. 
fc<J:t/f|S* (A) S-ttScOWMffM-^SMHtS 

(8) ( B ) ^ asi^«a«c ( c ) {zmLfzmm. 
(A) . fcit/^dj- (B) tr^M-mmx-m^ 

mzrnm-ium. ^ffi^mi^) n-x^y^ 40 

[0102] ±IEOt»fiii^4^ffl* ( C ) \,zm ( A ) 

iixfig^ ( B ) if^mivtzmm&m,-9tmv7 ^ y 

*^'i^fi^$ixTv^Ti>J:v^. ^W^i.z^hic\^y ^y 

[0103] *^Bj-cJi. a-&{ij§)sa^, ssa^^r 
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'sr^J'y. vf:^y^ n 

^y. ^i-j\^i^^v^yi^y^j:)^eommmSii\^m : < 
y^y. h/i-xy. dfxUy^:t*(?5^SffltK'fb]<^:x 
f-uy^'DUK. ^'D;Ky4fy. >''^OD;><:?y^:i: 

i>Xth. 

10 [0104] iiecoj: 9 tc^i^y A ym.-^mmk^m\^ 
X. ti'y ^ y<7)m^indiz<^,Lx . (a) ji, 

raSS^l U-y WI^^O, 3i«l 0-8~l 0-2t;l-. 
tKtil O-T-^l 0-^^)Vb^j:hXo^j:M.xm\^^ti 

[0105] jS:Ji-(B-l) Ji, ^^(B-1) b.^iA) 
+<7)^^S1S^ ( M ) fc <5Dt;l^Jt C (B-l) /M ] *\ 
il^O. 0 1~5000. i?tt<l40. 05-200 
Ot^:SJ:o^*T'fflt^4.^lS, J«^(B-2) ii. m(B 
-2) 4'<or;l'S-'>AK^t. ^iJ- (A) ^cOiS^JB 
(M) fcco^ywit C(B-2) /MD f)K mmi 0-5 
0 0 0. ff^L<«2 0-200 Ot^|.i3^aTffl 

\^htih. mmm. fig^(B-3) fig^ (A) 

<7)S^JSJSi=- (M) b<7)=f:fUit C(B-3) /MD j1 
^1-10, »^L<«il-5i:^rl.J:d^rfiT'fflv^^> 

[0 106] t/c. Z(r)^d^j:ytuy ^ ym-ms^^m 

v^fcJf 1^7 ^ y«oa^ias{i. as- 5 0-20 o'c. 

»*t<Jio-i7 0'C<?)liHT'S>l.. 51 
S^E-1 0 0kg/cm2 . i!f^ L<{iSff-5 0k 

m:. w^^<r>^'^-m(7)ijmizi3\.-^xijnozbti<x^ 
^(>izm-^immf¥(7)m^j:h2mxkizmxn 
dzbh'^mx'hh. 

[0107] m(:>ixh:^vy ym-^m^i-mi. m. 
^Mzimi^^'thtK ^fz\m^m.-^^it^'± 

hZbLzi.-yXWmthZbifX'th. ^i^lz. mt 

i>m (B) c^m^'^izxm'ssi-hzbhx^i, 

[0 108] Z(7)J:o^j::^uy ^ ym-^fmizxm-^ 
•t^zbtK'^^:tuy ^ ybtxii. ^m^i}^2 
-2 0<Oa-3rW7^ y. fzbnsx.^uy^ rntv 
y. i-y-fy; i-^y^y, 3-^f-;i/-i-y-fy, i-a. 
=Sf-by. 4-^f-;p-i-^y-fy, 3->^f-;p-i-'<yTy. 
i-jt^'^y. i-T-fey. i-h'T-fey. i-f-h^r-fey. 

l-A.df4f7-'-fey, l-jT^rJ-T-fey, 1-x-frj-fey;^ 
iS^*«3~2 0c7)fi«^U7^y. fzbl\i'y^o^ 
yy-y. i^^^a^TT-y. /;i//-K;i/:t-y, 5-;^^;P-2- 
y;l^;K;M^y. Th7v:J'oHT-by. 2-;<f-;H.4.5. 
8-S/;< ^'y-1,2, 3,4, 4a, 5, 8,8a-7}-^' h Hn-?-7 
y;«§tt^/v-. 7ti:;ttf. T^'J/Hl, ;<^':7y;P 
7-7;H?, ls*-7U"f yK. ■^:f^ym. 
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hV^J^i^. ;&'J'>Aig. U^'^Aig. ffilS^. V^':!^ 

yl-. ;^ ^ U /HSn-yf-yP. ^ ^"J ;H?>f y 7"^;i^^r 

>'l^:tuitljt':i;l^:3:i:'6Db':i;Wx;;^r7Mi : T^' 'J;H! 
-g.::t*>t:'#i.. $^>txf-^y, h'-yuv-^o^^^Hf 

>:x>'5:fc-Srfflv^SC:i:<>-et'l.. 
[0 109] 

[0110] *Mc^S5M^7 ^ IS 
^m^'^^i-y ^ ym.-^wt/'WkX'^i> 

[0111] 
[0 112] 

[-^^wi] 

Lfc 1 0 0 m 1 cORiEISSr O^lCj^ffl 
3. 5-v-t-7'f-;l^-tyf-;H?2. 5g (lOmm 
o 1 ) tmiti-:^~/l'2m 1 ijm^. 'J^i'/l-t^ll'M, 

2. 8 5gS:#;t. iO^-f ;l-S:Mfg#ffl^T. Ji-ftX 

^uy20miizmmi. o'az}^&ik7~vyo. 9 

3g ( 1 Ommo 1 ) atXM»xf-;l/TS ^ 2 . 0 2g 
(2 0mmo I ) comL^i-l^y^W.1 Om 1 Srt9>-5< 

^raitif5rgg(t/S, RlSSSr^T-^'xyf-LTJMS-^ 
(it. 2 2 0ml eoAiXSmm^Ltzm. ?ft 

^ (SMJSJI : ^=>f1fWPKx^;l.^) Ir-ri.ii: 
X-XTsS^ ( a ) T'S^Sm.^HfejJ-'f /l^^cOjt^tlS: 

3. 1 g (1R*9 1%) Zff)it'^mt:7-:ifyit 
Uz^m (TIBj^ ( b ) ) lCtJ{t2.M0 P AC VER 
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sioN 6. 0 0. /\Z)\^h-ry PMSffitcxg: 

ttSLJtHOMOfcLUMOt60x;^;l^4f-||{i: 7. 7 
leVX'h':>tz, 
[0 113] 
[its 9] 



10 



20 



30 



40 



tBu 




(a) 



IBu 



9, 

N 



" 0 



(•») 



[0114] ^ii-l,Z7fl'':fyWMLfz 100ml c^®35 
fllC±i5-C'f#<^>ii;t-ft-&ll (a)0.51g(1.50 
mmo 1 ) tiETjci^xf-yPx-x/l'l 5m 1 Srfta^^, 

2. 1ml {n-^df-9->?S^. 1. 54N, 3. 3mm 

o 1 ) i5M^i-fxmi. ^(omvp'oK'obm&tT 
^^ifz. msLX'4mmi^k. njs.-7 8'Cizi^&i 

•CTiC14$-3. 0ml (f}fjymm. 0. 5N. 
1. 5 Ommo 1 ) S-^-fflC^DL/S. asjuf^, Vp-o< 

^:5'y3 0mir^J^L, ^mf^rm^Lti. n^^tltz 

i^i^va^i'ymmims.mL. vrtauzmmm^ 

;l^x-r;P : il*JS^l:^^Uy= 10: 1 ) 3 Om 1 1' 

mv. ^hifZ^^^ysomix-mmk. ms^m^ 

^thZt^zJ: 9TiE*T-^$iiS^?ife£0^*(A-i) i 
0. 2 1 g (IR*3 1%) =5:^, it-^m(k-l) (T) 
FDMAmcOl^mi. 4 58 (M+ ) X'h-ofz. 

[0115] 

Ut4 0 ] 
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(28) 



1-80228 



(A-1) 




[0 116} 
[^^M2 ] 

yt-i^i,zT)\^dymmuc i o om i c^KjE«st=±ieTit 

i^iltzit-^ (a) 0. 5 1 g ( 1. 5 0mmo 1 ) t 
iE7KTHF15ml5rffii^. - 7 8X:l,Z^mL . fm 
Lt:. rixtCn-rf-/H;^'?A2. 0ml (n-^^^y 
mm. 1. 54N. 3. 1 Ommo 1 ) $-5^*»(tTjS 

^JSm^s BS-7 8X:(:?fea]tTZrC 145:0. 3 
5g ( 1. OOmmo 1 ) iW^^izmatt:. WMik. 

— : iE7|cJg-f[:;>(f-p-y= l O : 1 ) 3 0ml T'gfe^ 
L.. $ -o{3^df-9-y 5 Om 1 t-am^, «EiaS$-li:l. 
C: J: ^Tm.X-TTi^tih'm^mMk-l) ^ 0 . 
1 6g (It5J^2 1%) ttfc, ^rfc, 'fl:-g-^^j(A-2) <OFD 



[0 117] 

[-fb4 1 ] 



502 (M+ ) 



(A-2) 




10 



20 



30 
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[0 118] 
[HMWl] 

3£^tC§^a^UJtF^Sa5 0 0ml <7);<f7;;^^jj--h 
9\y'-zf\,z N;l/xy 2 5 0ml Sr^AL. JSfflfcit^S^ 

■!^y&T;P$-'>Aii^^T'l . 25Si;^;K 

w,^ . mi-^rn^ 1 -e^ (^tifz^^ (a-d & 

0 . 0 0 5 5 'J t;l^SDxa-^S:MS^rL;t. ^EiOxf-i^ 
>';<fX#H^T. 2 5iC-C'3 0:a-SRJE$-li-?t. S-^ 

Tt. -7-5:8 O-C. 1 Oi^flSt-MEI^Litm. ^-K 
•Jx^b-y (PE) 5:0. 0 3g#Jt.. 
[0119] ^^yi mmo 1 ^^/i O^a-^vSttfi 1 2 
gt'SiO. #^>ix-t^'Jx^vy(7)|i|®ftjg iv'Wi 
6. 9d l/g-Ci>-53t, 
[0120] 
[^M2] 
«^ 

3f£^tCg^»^ tfcrt^5 0 0ml (^;y5^l8:t- h 
^'l/-7'tMPxy2 5 0ml S:SIAL, iSfflfcit^^ 
ffl5:xf-^yfm]$-li-/::. ^<7)m. ^f-zUT/PS y^r 

'Ty^r)v^~-^j^w.=i-mx'i . 25si;t;K ^li' 
Biife^^0ll2-C#^>ix/ix;U3:;'>A{k-&i^(A- 
2) 5:0. 0 0 5$'Jt;Hni;ia^^^4&Uc. ®Sc7) 
X^Uy;^X#ffl§^T. 2 5X:-C3 0:»g|KtG$-frfc. 
«-^*5Tfli, RlS!|%5-:*dl<7)^ ^' Lt ^ 'J 

v-5:^«5fm, iBiS5:Jn;fC^'7X7-<;P^'--C1F 
jSt/::. ;KUV-5:80'C. lO^mx-m-^Uz 
f*, ^Uxf-l^y (PE) ^0. 0 6g^#3t. 
[0121] 1 mm o 1 S?t 0i7)a-&vStt 

ti 2 4 g TJ) 15 . #^)iX5t*' 'J xf-v ycoWtt^ 
{i 3.4 d X/sX'h-ytz. 
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